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Amendments to the Claims: 

This Hating of claims will replace all prior versions and listings of claims in the 
application. 



inspection of abackscattering material, comprising the steps of: 

providing a two-dimensional ultrasonic phased array, the phased array includes a 
plurality of ultrasonic elements arranged in a two-dimensional rectilinear grid pattern 
extending in azimuthal and elevational directions , each ultrasonic element has an overall 
elevational dimension that is greater than its overall azimuthal dimension, the two- 
dimensional ultrasonic phased array configured with no more than one focusing lens 
curved s olely in the elevational direction to direct each ultrasonic element in each 
respective column to a desired elevational location: 

applying modulation to each of the ultrasonic elements in both the azimuthal and 
elevational directions to form an ultrasonic scanning beam configured to produce focal 
zones in an azimuth-depth plane and an elevational-depth plane; and 

interrogating at least a portion of the backscattering material. 

2, (currently amended) The method according to claim 1, wherein interrogating at 
least a portion of the backscattering material comprises configuring the no more than one 
focusing lens to provide a desirable F/D ratio to focus the ultrasonic elements of the 
ultrasonic phased array at desirable depths, and directing the ultrasonic scanning beam 
via [[a]] the no more than one focusing lens configured to provide a d e oiroblo F/D ratio to 
foous the ? ultrasonic* e lomont s of th e ultraoonio phas e d array at deoiroblo doptho , 




3. (previously presented) The method according to claim 1, wherein the ultrasonic 
elements are electronically modulated in at' least one of time, frequency, phase, 
amplitude, bandwidth or combinations thereof 
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Listing of Claims: 



1. (currently amended) 



A method for performing an ultrasonic volumetric 
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4. (previously presented) The method according to claim l f further comprising the 
step of: 

manipulating the ultrasonic elements in at least one of the azimuthal and 
elevational directions to produce focal zones at various levels of the backscattering 
material, 

5. (canceled) 

6. (canceled) 

I. (original) The method according to claim 1, wherein at least one of the ultrasonic 
elements is capable of emitting a divergent ultrasonic beam. 

8. (original) The method according to claim 7, further comprising the step of forming 
discrete divergent ultrasonic scanning beams in the azimuthal and elevational directions. 

9. (original) The method according to claim 8, further comprising the step of forming 
the discrete divergent ultrasonic scanning beams in an azimuth-depth plane. 

10. (original) The method according to claim 8, further comprising the step of forming 
the discrete divergent ultrasonic scanning beams in an elevation-depth piano. 

II. (original) The method according to claim 1, wherein each ultrasonic clement 
includes an aperture and wherein the method further comprises the step of independently 
adjusting the aperture of selected ultrasonic elements in two-dimensions. 

12. (previously presented) The method according to claim 1, further comprising the 
step of focusing selected ultrasonic elements in two-dimensions. 

13. (previously presented) The method according to claim 1, wherein the step of 
interrogating at least a portion of the backscattering material includes taking a sequence 
of shots to produce a uniform beam sound field 
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14. (previously presented) The method according to claim 1, further comprising the 
step of manipulating the ultrasonic scanning beam in azimuth, elevation and depth 
directions to produce at least one of a uniform and specific scanning beam for every point 
inside a volume of the backscattering material. 

15. (original) The method according to claim 14, wherein the step of manipulating is 
accomplished electronically. 

16. (original) The method according to claim 1, wherein the two-dimensional phased 
array includes aperture control. 

17. (previously presented) The method according to claim 16, wherein the aperture 
control provides control of an aperture of the two-dimensional phased array in at least 
one of the azimuth and elevational directions to provide at least one of a uniform and 
specific scanning beam at every point inside a volume of the backscattering material. 

18. (currently amended) A two-dimensional ultrasonic phased array for inspecting a 
backscattering material, the two-dimensional phased array, comprising: 

a plurality of ultrasonic elements arranged in a two-dimensional rectilinear grid 
pattern extending in an azimuthal and elevational direction, each ultrasonic element is 
individually addressable and controllable to manipulate the formation of an ultrasonic 
scanning beam in both the azimuthal and elevational directions and to produce focal 
characteristics throughout the volume of the backscattering material , wherein each 
ultrasonic element has an overall elevational dimension that is greater than its overall 
azimuthal dimension, and further wherein the two-dimensional rectilinear grid pattern is 
configured with no more than one focusing lens curved solely in the elevational direction 
to direct each ultrasonic element in each respective column to a desired elevational 

location* 

19. (previously presented) The two-dimensional ultrasonic phased array of claim 18, 
wherein the ultrasonic ©lernents are electronically modulated in at least one of time, 
frequency, phase, amplitude, bandwidth or combinations thereof 
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20. (original) The two-dimensional ultrasonic phased array of claim 18, wherein the 
ultrasonic elements produce focal zones at various levels in an azimuth-depth plane. 

21. (original) The two-dimensional ultrasonic phased array of claim 20, wherein the 
ultrasonic elements produce focal zones at various levels in an elevation-depth plane. 

22. (original) The two-dimensional ultrasonic phased array of claim 18, wherein a 
selected number of ultrasonic elements define an aperture. 

23. (original) The two-dimensional ultrasonic phased array of claim 22, wherein the 
ultrasonic elements selected define a shape for the aperture. 

24. (canceled) 

25. (original) The two-dimensional ultrasonic phased array of claim 18, wherein the 
ultrasonic elements have a dimension in the azimuthal direction of about 0.5 to about 7 
acoustic wavelengths. 

26. (currently amended) The two-dimensional ultrasonic phased array of claim 25, 
wherein the ultrasonic elements have a dimension in the elevation direction of about 
greater than 0.5 to about 20 acoustic wavelengths. 

27. (original) The two-dimensional ultrasonic phased array of claim 18, wherein each 
ultrasonic element is configured to emit a divergent ultrasonic scanning beam. 

28. (original) The two-dimensional ultrasonic phased array of claim 27, wherein discrete 
divergent ultrasonic scanning beams are formed in the azimuthal and the elevational 
directions. 

29. (original) The two-dimensional ultrasonic phased array of claim 28, wherein discrete 
divergent ultrasonic scanning beams are formed in an azimuth-depth plane. 
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30. (original) The two-dimensional ultrasonic phased array of claim 29, wherein the 
discrete divergent ultrasonic scanning beams formed in the azimuth-depth plane define 
focal zones in the azimuth-depth plane. 

3 1 . (original) The two-dimensional ultrasonic phased array of claim 30, wherein discrete 
divergent ultrasonic scanning beams are formed in an elevation-depth plane. 

32. (original) The two-dimensional ultrasonic phased array of claim 31 , wherein the 
discrete divergent ultrasonic scanning beams formed in the elevation-depth plane define 
focal zones in the elevation-depth plane. 

33. (original) The two-dimensional ultrasonic phased array of claim 18> wherein the 
ultrasonic elements are placed symmetrically about a central axis of the array extending 
in the azimuthal direction. 

34. (currently amended) The two-dimensional ultrasonic phased array of claim 18, 
further ■ compri s ing a focusing l e ns oriented - in the devotional direction and operativ e ly 
associated with at toast on e ultrasonic e lem e nt , wherein the no more than one focusing 
Jens is configured to provide a desirable F/D ratio to focus the ultrasonic elements of the 
ultrasonic phased array at desirable depths. 

35. (canceled) 

36. (currently amended) The two-dimensional ultrasonic phased array of claim 34, 
wherein the no more than one focusing lens is further configured and dimensioned to 
produce one of a constant, an increasing and a decreasing F/D ratio over the operating 
range of the array. 
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37. (currently amended) A two-dimensional ultrasonic phased array for inspecting a 
backscattering material, the two-dimensional phased array, comprising: 

a rectilinear array of ultrasonic elements extending in an azimuth and an elevation 
direction, wherein each ultrasonic element is configured to emit a divergent ultrasonic 
scanning beam which divergent ultrasonic scanning beams combine to form a single 
ultrasonic scanning beam, wherein the divergent ultrasonic scanning beams formed in an 
azimuth-depth plane define multiple focal zones in the azimuth-depth plane and wherein 
divergent ultrasonic scanning beams formed in an elevation-depth plane define multiple 
focal zones in the elevation-depth plan e, and further wherein each ultrasonic element has 
an overall elevatioqal dimension that is greater than its overall azimuthal dimension, and 
further wherein the re ctilinear arra y of ultrasonic eleme nts is configured with no more 
than one focusinp lens curved solely in the olcvational direction to direct each ultrasonic 
element in each respective column to a desired elevational location. 

38. (previously presented) The two-dimensional ultrasonic phased array of claim 37, 
wherein the ultrasonic elements are electronically modulated in at least one of time, 
frequency, phase, amplitude, bandwidth or combinations thereof. 

39. (original) The two-dimensional ultrasonic phased array of claim 37, wherein the 
ultrasonic elements have a dimension in the azimuthal direction of about 0.5 to about 7 
acoustic wavelengths, 

40. (currently amended) The two-dimensional ultrasonic phased array of claim 39, 
wherein the ultrasonic elements have a dimension in the elevation direction of about 
greater than 0.5 to about 20 acoustic wavelengths. 

41. (canceled) 

42. (currently amended) The two-dimensional ultrasonic phased array of claim 
[[41J137, wherein the no more than one focusing lens is configured and dimensioned to 
produce one of a constant, an increasing and a decreasing F/D ratio over the operating 
range of the array. 
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43. (new) The method for performing an ultrasonic volumetric inspection of a 
backscattering material according to claim 1, wherein providing the two-dimensional 
ultrasonic phased array configured with no more than one focusing lens curved solely in 
the elevational direction comprises curving the entire two-dimensional ultrasonic phased 
amy solely in the elevational plane to form a focusing lens arrangement corresponding to 
a single focusing lens. 

44. (new) The two-dimensional ultrasonic phased array for inspecting a 
backscattering material according to claim 18, wherein the no more than one focusing 
lens curved solely in the elevational direction comprises the entire two-dimensional 
ultrasonic phased array curved solely in the elevational plane to fbnn a focusing lens 
arrangement corresponding to a single focusing lens. 

45. (new) The two-dimensional ultrasonic phased array for inspecting a 
backscattering material according to claim 37, wherein the no more than one focusing 
lens curved solely in the elevational direction comprises the entire rectilinear array of 
ultrasonic elements curved solely in the elevational plane to form a focusing lens 
arrangement corresponding to a single focusing lens. 
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